Today argumentation is widely emphasized in the policy documents in Europe, and the US. Once we look at the literature in the last two decades, many studies noted students' challenges in this process. On the other side of the coin, we see inservice teachers with problems to support this process. Unfortunately, very few studies focused on this issue by studying pre-service teachers. By using Facebook groups as a discussion tool, this study focuses on supporting pre-service teachers when engaging in argumentation. Before starting the course none of pre-service teachers (N=58) could design an activity that includes justifying the evidence (reasoning). During the course, 12 groups made presentations and other groups critiqued these presentations. Once the instructor publicly started making comments in the Facebook page to discuss which groups are performing better, the level of critique in student responses started including more details about argumentation. This positive change supported almost all students in designing activities that focus on using evidence and connecting to reasoning at the end of the course.
INTRODUCTION
More than five decades ago Toulmin (1958) developed a model for argumentation. Today this idea is widely emphasized in the policy documents in Europe (Osborne & Dillon, 2008) , and the US (Achieve, 2013) . On the other hand, Turkish national science curriculum had major updates in the last decade, and one of the important additions made is the emphasis on argumentation (MEB, 2013) . Despite the efforts to engage with modern educational approaches by making the teacher facilitator of classroom activities (Koc et al., 2007) , the previous curriculum put an emphasis on an old approach, science process skills, when engaging students with creating arguments (Delen & Kesercioglu, 2012) . Although science process skills are still prominent in the new curriculum, there is a shift to argumentation (MEB, 2013) and the pre-service teachers need support to understand that approach.
To address this need, this study was designed around a course that supported online discussions when learning to design activities to support argumentation in elementary
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Teaching Argumentation by Using Facebook Groups … International Journal of Instruction, January 2017 • Vol.10, No.1 teacher education program. In Turkish context, teaching science starts at 4 th grade, and elementary teachers teach this course for a year. Middle school starts in 5 th grade and students start having separate teachers for each discipline. Since Turkish elementary teachers expected to teach a variety of topics all together (e.g. Math, social sciences, science), this study takes a broader lens and focuses on engaging in topics outside science education when focusing argumentation (Osborne et al., 2004; Simon et al., 2006) . The process of argumentation includes forming opinions, it can be linked to creating arguments in everyday life. But in this study argumentation model focuses on following the scientific model (McNeill & Krajcik, 2008) : (1) students create claims, (2) students add their evidence, and (3) they include their reasoning to discuss how the evidence can help explain their claims.
The course offered in this study is taken by undergraduate seniors in the last Spring term, and focuses on understanding to implement argumentation when using different educational methods and techniques in elementary education. In the first six weeks of the course, the author taught the history of educational theories briefly, and created several activities to engage students in argumentation. Then, 12 student groups were formed, and these groups were asked to implement argumentation in one of the educational theories. Each group prepared a 45-50 minute presentation, and groups discussed how this presentation supported the selected theory and argumentation in a Facebook group. More details about the course will be presented in methods chapter. Before moving forward, the following section will discuss what has been done to support teachers with an emphasis on argumentation.
Teachers & Argumentation
Osborne and colleagues (2004) studied twelve teachers that implemented an activity discussing the affordances and limitations of zoos in two consecutive years, and focused on developing tools to analyze classroom practices in relation to argumentation. The researchers found that there was an improvement in teachers' practices in the second year, and the changes varied across teachers. Although, teachers struggled to support higher-level arguments (e.g. providing rebuttals), Osborne and colleagues (2004) noted that teachers can adopt argumentation into their classroom practices. In another study, McNeill and Krajcik (2008) studied thirteen middle school teachers as they engaged students in constructing arguments while implementing the same unit, in order to investigate how using various instructional strategies supports students in constructing scientific arguments.
The studies presented above noted that various instructional supports have the potential to enhance teachers' construction of arguments. These studies also added that it is challenging for teachers to support students in constructing arguments (Osborne et al., 2004; McNeill & Krajcik, 2008) . Exploring the literature that focuses on preparing these teachers when they are pre-service teachers, we see few examples.
One of the studies in this era described pre-service teachers' practices. Zembal-Saul (2009) investigated pre-service teachers' implementations in relation to scientific arguments. Forty-one pre-service teachers participated in the study, and implemented
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International Journal of Instruction, January 2017 • Vol.10, No.1 the same unit focusing on air. The majority of the pre-service teachers (22 of them) focused on designing investigations instead of engaging students' with scientific arguments. Of these forty-one participants, only three pre-service teachers focused on building arguments by discussing the evidence (Zembal-Saul, 2009 ). Crawford and colleagues (2005) used Galapagos Finches project in Explanation Constructor software (Sandoval & Reiser, 2004) with pre-service teachers from different disciplines. Authors found that pre-service teachers struggled to use evidence for creating scientific arguments and mainly biology pre-service teachers noted that they could use the software in their teaching (Crawford et al., 2005) .
We can clearly note here that not only in-service teachers, but also pre-service teachers struggle when engaging in argumentation. Unfortunately we have very few studies focusing on supporting pre-service teachers. In conjunction with this we need, the examples in Turkish context are scarce. To address this gap, the goal of this study is to support pre-service teachers with participating in online discussions.
Why using online discussions?
In the last two decades, the use of computers in education provided new prospects for education and many scholars have used computers to support student discussions. In one of the early studies, Jeong (1996) studied online chats in University of Wisconsin with students taking a graduate class. Jeong (1996) summarized the main advantage as enabling students to contribute interactively in various conversations at the same time. On the other hand, Jeong (1996) also noted miscommunication, and students' inability to followsynchronous discussions as the challenges. Koh and colleagues (2010) studied the nature of asynchronous discussions happening in a graduate level course designed with an emphasis on project-based learning. After analyzing the messages posted by the instructor, and the students participating in the course, authors found high level messages happened fewer than their expectations. To change this trajectory, Koh and colleagues (2010) suggested instructors analyzing student discussions to assist students to move to higher levels of discussions.
In a later study, Jeong and Lee (2008) focused on understanding how having reflective and active learners can change the nature of the online debates. Authors focused on examining the quality of the arguments created in three different discussions, and concluded that having reflective learners in the group is essential for increasing the quality of the arguments created in the online discussions.
In a more recent study, Lin and colleagues (2013) focused on examining the online discussions happening in social networks. In this study, authors worked with 62 college students, and asked students to get involved in discussions focusing on the ideology of several artists. Using social networks provided an interactive discussion, but the level of discussions rarely showed high-level cognitive understanding (Lin et al., 2013) .
In the last two decades many studies used online groups in education, and scholars also started to examine to role of social networks in education (Mazman & Usluel, 2010; Lin  How did pre-service teachers use argumentation in the activities they created during the course?
How the course works?
In this study, seniors studying elementary teacher education (58 students; 11 males, 47 females) in a Turkish public university took a course designed to teach using argumentation in different activities. When addressing argumentation for teacher candidates, this study focused on including activities aligned with the educational theories/ techniques used in Turkey. These theories/ techniques include: multiple intelligences, constructivism, problem based learning, project based learning, using scenarios and stories, and collaborative learning. All these theories/ techniques can be linked to constructivism, which is the underlying philosophy of the Turkish curriculum. After distributing educational theories/ techniques, each group (Initially 10 groups were created but four students decided to have separate groups, which created two additional groups: Group 11 and Group 12. These groups presented in two classes that had an additional session.) was asked to prepare a 45-50 minute lesson to implement these theories/ techniques. In addition to using these theories/ techniques, each group's task was to include activities that engage in argumentation. After each presentation, remaining groups provided comments (by adding their group numbers to their commentsee Figure 1 ) that contributed to a discussion about how the presenting group supported argumentation and the theory/technique assigned to them in the Facebook group. At the end of each class, the comments and how the group performed were evaluated in whole group discussions.
Figure 1 Group & instructor comments in Facebook group
METHOD
There were two main types of data sources in the study: (1) Students' activity design with an emphasis on argumentation, (2) Students' evaluation of argumentation activities in the online group. The main activity during the course focused on evaluating group performances with an emphasis on argumentation. As noted by De Wever, Schellens, Valcke, and Van Keer (2006) , the "standards are not yet established" (p. 6) for analyzing student discussions in online environments. Because of that, the analysis process focused on the nature of the activity (Crawford et al., 2005; Zembal-Saul, 2009 ).
Three other sources of data were collected to understand students' understanding of argumentation. These data sources focused on examining what students knew about argumentation before the course and how their activities improved during the course: (1) Pre-test that asked students what they know about argumentation, and how they can use it in an activity. (2) Assignment 1 focused on creating an activity and embedding argumentation in the activity. This was similar to the group presentation, but done individually in addition to the presentation. scenarios that discuss how pre-service teachers would support students missing evidence and struggling with reasoning (McNeill & Knight, 2013) . As presented below, the rubric was created by following McNeill and Knight's study (2013) , and included two additional steps since pre-test was measuring how students defined argumentation. Besides investigating student activities, another data source focused on understanding how students evaluated each other during the course. Zembal-Saul (2009) characterized the activities designed by students in four groups: Activity based, investigation based, evidence based, argument based. Since the students were analysing activities designed by other students when making comments in the group page, Zembal-Saul's criteria (2009) were adopted in this process. Activity based and investigation based are merged into one category, Level 1. Evidence based is redefined as 'basics of argumentation' under Level 2. Finally argument based became Level 3:
Level 1-Activity based: Group only focused on theory/ technique. No emphasis on evaluating argumentation.  Level 2-Basics of Argumentation: Group focused on theory/ technique and also briefly evaluated argumentation activity without adding details (e.g. how they used evidence, how they connected in reasoning).  Level 3-Argument based: Group discussed theory/ technique and added (evaluative) details about argumentation activity.
After designing the codes, a graduate student and the author coded all the data. For each data source (pre-test, assignment 1, assignment 2, and the group comments), we first coded 20% of the data. For pre-test, assignment 1 and assignment 2 each coder focused on coding 12 randomly selected examples. When coding group comments, each coder analysed two groups' randomly selected entire comments. In this process, the inter-rater reliability score was higher than 90% when coding all data sources. If there was a disagreement between coders, these differences were solved in discussion meetings. Finally coders shared the rest of the data for completing the analysis.
The codes listed above first categorized the data, and then they were used to "uncover the relationships among categories" (Strauss & Corbin, 1998, p. 127) . In this step, categories under each data source were compared to find out students' performance before and after the course (see Table 2 and Table 3 ).
FINDINGS
When discussing the findings, this section will first present the student performance during the course by looking at how students focused on aspects of the argumentation in the pre-test, assignment 1, and assignment 2 (what students knew about argumentation before the course and how their activities improved during the course). Finally, this section will discuss how using Facebook groups was instrumental in supporting this process. How did pre-service teachers use argumentation when designing activities before the course?
Pre-Test Findings
When students were asked to define what they know about argumentation and how they can use it in an activity in the first week of the course, three students were absent and did not participate. Of the remaining 55 students, none mentioned reasoning. 17 of these students did not present any understanding of argumentation. For instance one of them noted: "It is related to creating activities … and it is linked to constructivism that suggest students build their own understanding". This student probably heard about argumentation, but does not have a clear idea in his mind.
Although almost 1/3 of the students did not have any idea of argumentation, 42% of them presented a definition without adding how they can use argumentation as justifying students' understanding. One of them described it as: "Using scientific evidence to explain phenomena. Proving an idea".
When discussing argumentation in an activity some students (15 out of 55) mentioned using evidence. Of these 15, seven discussed making use of the evidence briefly. One student described a sample activity as "I can use argumentation during experiments/ investigations. I would give a topic to students, and ask them to make research & presentations on these topics. By using this way, students would present the information by using evidence. This would teach science process skills".
The remaining eight students discussed specific evidence in their activities, but could not take this further to add reasoning. One of them focused on buoyancy: "When teaching buoyancy I would make an experiment by putting different materials in water. This would help students to observe an abstract phenomena". Here the student is moving one step further, but does not discuss how this experiment can teach density.
How did pre-service teachers use argumentation in the activities they created during the course?
Assignment 1 Findings
As presented in Table 1 , a majority included reasoning (88%) in the learning environments they created. One of these students focused on understanding what can be done during an earthquake. She started the activities by asking students whether they experienced an earthquake or not. Later she asked students what could be done to prevent incidents during earthquakes and supported her students creating their hypothesis. In the following activity, she asked students to collect evidence about earthquakes and finally helped students to discuss their evidence by making connections with their initial hypothesis. She also created earthquake scenarios to help students when discussing their evidence. Another student under this category created activities for teaching students how to fight with germs by focusing on where germs live and what are different forms (e.g. viruses, bacteria, fungi). When engaging students in argumentation she asked students to discuss what would happen if scientists did not discover the existence of germs. In this process, she helped students understand harmful (e.g. viruses creating diseases) and useful germs (e.g. bacteria to produce yogurt, bacteria in our digestive system) under the reasoning section.
Few students focused on only using specific evidence (12%) in assignment 1. One of these students created activities to teach how presence of light influences the heat differences during the day or night. In one of the activities she made students think why they wear jackets at night. However, she never connected these ideas with reasoning. She said she would engage students with reasoning but did not clearly discuss what she expected as reasoning.
Assignment 2 Findings
The nature of the assignment asked students to discuss the importance of including specific evidence and reasoning in their future classrooms. In this task, all but one of the pre-service teachers discussed how they can support reasoning. The only one missing the reasoning focused on activity design without making connections to argumentation.
One of the pre-service teachers focused on examining global warming in her scenarios. She started the assignment by adding the argument she was expecting to see at the end of the class: "There is global warming threating the natural life (claim). In our country, the days that the seasons usually start are changing. In the documentary we watched we saw icebergs are melting in North Pole (evidence). Using up the natural resources quickly and the increase in carbon dioxide and methane lead to the greenhouse effect that would increase the global heat (reasoning)". When discussing how to help her students when they are missing evidence, she designed an experiment for the student that included a candle and a teapot. She asked students to think of the lid as the atmosphere and the candle as a source that produces greenhouse gases (e.g. gases coming from industrial areas). She placed the candle into the teapot, and asked student to observe how the smoke stayed inside the teapot. In the second part of the experiment, she placed the teapot on a heater and added water. As the water was boiling, she helped students to observe how the water became darker.
In this assignment, the pre-service teacher focused on reasoning by using an informative documentary before students created their arguments. Then she created another experiment by putting water into two pots, and placing them equal distance from a lamp. She measured the temperatures in these pots, and then placed another big cup upside down on one of the pots to represent the greenhouse effect. After waiting for 15 minutes, she asked students to measure the temperature, and discussed how the extra pot created the heat difference. After examining the greenhouse effect, students created arguments to discuss what they can do to create less harm for the environment.
How did using Facebook groups help pre-service teachers' understanding of argumentation?
Each student submitted two assignments, and they judged the quality of argumentation in weekly presentations (see Figure 1 ). In the presentation, the task was to engage in argumentation when creating activities with an emphasis on different educational methods and techniques. Figure 2 presents a sample activity in which students asked other students how to separate substances from each other. This activity asks participants to make initial claims about how to use magnets in this process (defined as Tahmin Et in the activity), then students collect data (defined as Gözlem in the activity), and finally they explain the evidence under the reasoning part (defined as Açıkla in the activity).
As presented in Table 3 , in the first three weeks only one group judged the quality of argumentation. In these three weeks, the author only discussed how the presenters performed in the class, and reminded all groups how to judge the quality of argumentation. In the fourth week, the author started making public comments on the group page:
 Instructor comment before week 10 (C-4): "Hello everyone. As we discussed in class last week, we still have the same issue in your comments. There are no problems with evaluating the method, but 'argumentation was in the presentation' or 'they did not really implement argumentation' won't receive any credit in next week's comments. As your friends in Group 5 did last week, you need to specifically address how your friends implemented argumentation. Please also remember to turn assignment 1."
 Instructor comment before week 11 (C-5): "Your comments are getting better.
Except for two groups (Group 3 and 6 did not focus argumentation), all others received credit about evaluating argumentation. You need to continue to be specific in your comments."
 Instructor comment before week 12 (C-6): "In your comments (and in your discussions with your students once you become teachers) continue to critique the reasoning part. As discussed by the 3 rd group, the depth of content is crucial for reasoning. However, the group today presented the content for second graders, and the level presented would be enough for that grade level. As 1 st group noted, start adding what could be done to implement argumentation more efficiently. See you next week."
Figure 2 Sample Argumentation Activity
Before the instructor comments in the group page, only two groups discussed the specifics about argumentation. These groups focused on how the presenting groups used evidence and connected it with reasoning. Although, the author discussed how their comments could get better in whole class discussions, this did not have a huge impact until week 10. After the instructor intervention in the Facebook group, the quality of the comments increased for all groups, and almost all groups discussed specifics about argumentation. The first example (Group 5) that was publicly brought to students' attention evaluated by discussing the activity in week 10: "They used argumentation during the candle experiment by focusing on the results and why it happened". In the following week (week 11), the same group (Group 5) evaluated the activity with discussing evidence and reasoning: "They presented argumentation nicely since they always pushed students to discuss reasoning. They always asked students the source of evidence."
After the instructor intervention, Group 5 followed a perfect path. But, when presenting in week 11, they were criticized by other groups with their topic selection. Group 1 discussed this as:
"They organized the class with an emphasis on project-based learning and questioned students to present examples from their lives. When working in small groups, argumentation could be added to the process. For instance, when creating models, groups could explain what they did, and why they created such a model. In general the
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International Journal of Instruction, January 2017 • Vol.10, No.1 presentation was good, but they could select a better topic that would align with using argumentation. As an example, students could discuss how they could solve the problems in the society." Table 3 Groups' Performance in Facebook Groups
In week 11, group 5 focused on teaching students city models for second graders. During the class, small groups created different city models and discussed them. As mentioned above, the instructor acknowledged this in the comment, but also gave credit for the groups by mentioning the importance of topic selection. Group 3 criticized this by underlining: "They could not implement argumentation well, since the topic did not fit well with the method. They could not make students inquire about the topic."
Despite the fact that the majority of the groups began discussing specifics about argumentation, two groups did not follow that route. The instructor intervention created a positive impact for Group 3 but this group focused on specifics for several weeks, but then stopped adding these specifics in the last five group presentations. This could be related to group dynamics and some group members missing classes in the last five weeks. Turkish university system allows undergraduate students to be absent 30% for the classes. This gives all students an opportunity to miss four classes. Another group used their right to miss classes by skipping two classes altogether. Group 9 was absent in weeks 13 and 16. 
DISCUSSION
In the last two decades many studies have used online environments in education, mostly focusing on in-service teachers (Jeong & Lee, 2008; Koh et al., 2010; Lin et al., 2013) and examples designed for pre-service teachers are very rare. In addition, the literature primarily focused on supporting in service-teachers when engaging in argumentation (Osborne et al., 2004; Simon et al., 2006; McNeill & Krajcik, 2008; McNeill, 2009; McNeill & Knight, 2013) , and there are not many examples with studying pre-service teachers (Crawford et al., 2005; Zembal-Saul, 2009 ).
To begin filling these gaps in teacher education literature, this study focused on using peer feedback as well as instructor feedback through the use of Facebook groups when teaching argumentation, which is also a new emphasis for the new curriculum designed by the Turkish Ministry of Education (MEB, 2013) . Pre-service teachers participating in this study had a limited knowledge about argumentation before the course. Besides taking numerous courses in their college education, these seniors also spent almost a year in schools as part of the teaching practice course. But they could not successfully describe activities that engage students with the practice of argumentation When supporting these students' understanding of argumentation, the emphasis was on understanding the role of using evidence and adding reasoning to their arguments (National Research Council [NRC], 2000; Duschl Schweingruber & Shouse, 2007; McNeill & Krajcik, 2008; Kuhn, 2010; NRC, 2012) , and engaging students with online discussions. When combining these two, previous body of literature note, students' struggles to engage in high-quality discussions reported in online environments (Jeong & Lee, 2008; Koh et al., 2010; Lin et al., 2013) , and many studies discuss teachers' challenges with reasoning (Crawford et al., 2005; McNeill & Krajcik, 2008; ZembalSaul, 2009; McNeill & Knight, 2013) .
Similar to the previous body of literature, pre-service teachers also struggled to discuss argumentation in the first three weeks. During weeks 7, 8 and 9 almost all of the comments failed to evaluate the quality of the argumentation. This is not a surprising finding since in-service teachers' also struggle when evaluating classroom discussions with an emphasis on argumentation (McNeill & Knight, 2013 ). In the current study, the findings show a marked increase in pre-service teachers' ability to discuss and critique argumentation at around week 10 when the instructor began to more publicly remind students to focus their peer critiques on the use of argumentation in the presentations of lessons. This change in the quality of student comments is similar to the findings by Koh and colleagues (2010) about the role of the instructor in the online environment having a significant impact during the course. But it is also important to note that when engaging pre-service teachers with the practice of argumentation, discussing bad and good examples played a vital role. Studies focusing on supporting in-service teachers asked teachers to analyse good and bad student arguments (McNeill & Knight, 2013; Delen, 2014) . To connect with the studies highlighting the value of examining classroom practices for improving the quality of teaching (Borko, 2004) , this was adopted to analysing bad or good student comments in the Facebook page.
IMPLICATIONS
Findings of this study suggest that using Facebook groups can be instrumental when teaching argumentation. But it is important to note that, we first need to teach the model of argumentation before expecting teachers developing strong arguments. Once we examine the group performance in Table 3 , week 11 is the moment when all groups specifically discussed reasoning and students submitted the first assignment in the same week. In assignment 1 a majority of them (88%) discussed the reasoning. When supporting students in this process, the author taught argumentation and tried whole class discussions, but making public comments in the group page (Koh et al., 2010 ) had a bigger impact on students' understanding of argumentation since this process included comparing bad or good arguments (McNeill & Knight, 2013; Delen, 2014) . When students' comments started to discuss the quality of argumentation, students also took it to the next level by discussing the role of content in the assignments and group comments. This is also an important finding since, Gotwals and Songer (2010) underlined that the quality of the arguments is strongly related with content understanding.
Finally, it is important to add that, students got credit for all the activities during the course, and this may have had an influence on the results. In addition only elementary teachers participated in the study. For understanding how to use online groups in teacher education, a follow-up study would focus on collecting data from different student groups (e.g. elementary education, science education) studying teacher education in different colleges. 
Turkish Abstract Facebook Gruplarını Kullanarak Argümantasyonu Öğretmek
Argümantasyon bugün Avrupa ve Amerika'da yaygın bir şekilde programlarda vurgulanmıştır. Geçtiğimiz 20 yıldaki alanyazına bakıldığında birçok çalışma öğrencilerin bu süreçte zorlandığını göstermektedir. Başka bir açıdan bakıldığında öğretmenlerin de bu süreci desteklemede sorun yaşadığı görülmektedir. Maalesef bu konuda öğretmen adaylarıyla yapılan çok az çalışma mevcuttur. Bu çalışma, Facebook gruplarını bir tartışma aracı olarak kullanarak öğretmen adaylarının argümantasyon sürecine katılımlarını desteklemeyi hedeflemektedir. Bu çalışmadaki derse başlamadan önce öğretmen adaylarının (N=58) hiçbiri argümantasyon konusunda verilerini bilimsel nedenlerle açıklayan bir etkinlik tasarlayamamıştır. Ders boyunca 12 grup sunum yapmış ve diğer gruplar bu sunumlar üzerine yorum yapmıştır. Dersi veren öğretim üyesi daha iyi performans gösteren grup hakkında açık bir şekilde Facebook sayfasından yorum yapmaya başlayınca, öğrencilerin verdiği cevaplardaki yorum düzeyleri argümantasyon hakkında daha fazla detay içermeye başlamıştır. Bu olumlu değişiklik neredeyse etkinlik tasarlayan bütün öğrencilerin dersin sonunda verilerini bilimsel nedenlerle açıklama noktasına odaklanma konusunda ilerleme kaydettiğini göstermektedir.
Anahtar Kelimeler: öğretmen eğitimi, sosyal ağ, argümantasyon, online tartışma, eğitimci rolü, etkinlik tasarımı
French Abstract Enseignement d'Argumentation avec Utilisation de Groupes Facebook
Aujourd'hui l'argumentation est largement soulignée dans les documents de politique en Europe et les EU. Une fois que nous regardons la littérature dans les deux dernières décennies, beaucoup d'études les défis des étudiants célèbres. Sur le revers de la médaille, nous voyons des professeurs en cours d'emploi ayant aussi des problèmes de supporter ce processus. Malheureusement, très peu d'études se sont concentrées sur cette question avec des professeurs de pré service étudiant. En utilisant groupes Facebook comme un outil de discussion, cette étude accents de soutien de professeurs de pré service en engageant dans argumentation. Avant le départ du cours aucun de professeurs de pré service (N=58) ne pourrait concevoir une activité qui inclut la justification de la preuve(l'évidence) (le raisonnement). Pendant le cours, 12 groupes ont fait des présentations et d'autres groupes ont critiqué ces présentations. Une fois que l'instructeur a publiquement commencé à faire des commentaires dans la page Facebook discuter quels groupes ont de meilleurs résultats, le niveau de critique dans des réponses d'étudiant a commencé incluant plus de détails de l'argumentation. Ce changement positif supporté presque tous les étudiants concevant les activités qui se concentrent sur la preuved'utilisation et la connexion au raisonnement à la fin du cours.
Mots Clés: enseignement de professeur, réseaux sociaux, argumentation, discussions en ligne, le rôle d'instructeur, design d'activité
